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(54) ACID AMIDES 

(71) We, F. Hoffmann-La Roche & Co., Aktiengeseli.schaft, a Swiss 
Company of 124 — 184 Crenzacherstrasse, Basle, Switzerland, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and !the method by 
which it is to be performed, to be particularly described in and by the foDowing state- 
ment: — 

The present invention relates to acid amides. More particularly, it is concerned 
with a vitamin A acid amides and a process for the manufacture thereof. 

The vitamin A acid amides provided by this invention have the following general 
formula 




wherein R and R 1 each represent an alkyl group containing from 1 to 10 carbon 
atoms [which may be substituted by a lower aTkoxy group or a di(h>wer alkyl) 
amino group], a hydroxy-^ower alkyl) group, the phenyl group or the benzyl 
group. 

The alkyl group referred to earlier can be a straight-chain or branched-chain 
hydrocarbon group containing from 1 to 10 carbon atoms for example methyl, ethyl, 
propyl, wcpropyl, re-butyl, terftratyl, pentyl, hexyl, heptyl, n-^decyl and the like. The 
term "bydroxy-<lower alkyl) group" signifies a hydroxy-alkyl group containing from 
1 to 4 carbon atoms such as, for example, the hydroxyethyl group. The term "lower 
alkoxy group" signifies a straight-chain or branched-chain alcoxy group containing 
from 1 to 4 carbon atoms, for example, methoxy and ethoxy. The term "lower alkyl- 
amino group" signifies an' alkylamino group containing from 1 to 4 carbon atoms, for 
example, methylamino or emylarnino. 

According to !the process provided by the present invention, the vitamin A acid 
amides aforesaid are manufactured by reacting vitamin A acid or a functional deriva- 
tive thereof with an amine of the general formula 

[H or R] 

H— ■ N< (II) 
R 1 

wherein R and R 1 have the significance given earlier. 

As functional derivatives of vitamin A add there can especially be named the 
vitamin A acid halides, preferably the chloride, as well as the vitamin A acid esters. A 
preferred amine of formula II is ethyl amine. 

The reaction is expediently carried out in an inert organic solvent, for example, 
ether and at a temperature of from about room temperature up to the Teflux tempera- 
ture of the reaction mixture. 

The reaction is also expediently earned out under an inert gas atmosphere, for 
example, under a nitrogen atmosphere. 

The vitamin A acid amides provided by ihe present invention can be used for 
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the topical and systemic therapy of V^^^SS « £ SSlS 
and topical prophylaxis 

lie acute toxicity: 
A) JSflf- 

Vitamin A acid ethyl amide in rape oil 





mgAs t' 0 ' 01 


rog Ag 


24 hours 


10 days 


DL 10 


>4000 


>4O00 


DL 60 


>4000 


>4000 


DL 90 


>400O 


>4000 



B) Mouse: 



1) Vita 



1 A acid ethyl amide in rape oil 





mig/kg p.o. or mg/kg iVp. 


24 hours 


10 days 


20 days 


DL 10 


>4000 


>4000 


>4000 


DL 6a 


>4000 


>4000 


>4000 


DL 90 


>4000 


>4000 


>4000 



2) Vitamin A acid ethanol amide in rape 0 





mgAg i-P- 


24 hours 


10 days 


DL 10 


>4000 


710 


E>L 50 


>4000 


1000 




>4000 


1400 
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3) Vitamin A add diethyl amide, vitamin A acid K-butyl 
amide, vitamin A acid phenyl amide, vitamin A acid 
iropropyl amide, vitamin A acid methyl amide in rape oil. 





mgAg i-p. 


24 hours 


10 days 


DL 10 


>4000 




>4000 




>4000 




>4000 


DL 90 


>4000 




>4000 



The vitamin A acid amides provided by the present invention have a marked 
epimehumvprotming action (deteimined in accordance -with BOGUTH et al. hat Z. 
Vitaminf. I960, 31, 6), hut in contrast to the free vitamin A acid and vitamin A acid 
amide itself they cause no skin irritation and no so-called A-hypervitaminosis. 

The vitamin A acid amides of formula I hereinbefore can be used as medicaments; 
for example, in the form of pharmaceutical preparations which contain them in asso- 
ciation with a compatible pharmaceutical carrier. 

The pharmaceutical preparations serving for systemic application can be manu- 
factured by adding a vitamin A acid amide of formula I as the active ingredient to 
non-toxic, inert, solid or liquid carriers which are usual per se in such preparations. 

The pharmaceutical preparations can be administered enterally or parenterally. 
Suitable for enteral application are, for example, preparations in the form of tablets, 
capsules, dragees, syrups, suspensions, solutions as well as suppositories. Preparations 
in the form of infusion or injection solutions are suitable for parenteral application. 

The dosages in which the present vitamin A acid amide are administered can vary 
according to the kind and route of application and according to the requirements of the 
patient. They can be administered in amounts of up to 1000 mg daily in one or more 
doses. 

A preferred form of presentation is capsules with a content of about 50 mg to 
about 200 mg of a vitamin A acid amide of formula I. Capsules of hard or soft gela- 
tin, methyl cellulose or of another suitable material which is well dissolved in the 
digestive tract are suitable. 

The pharmaceutical preparations can contain inert additives or also other medi- 
cinally active additives. Tablets or granules, for example, can contain a series of bind- 
ing agents, fillers, carriers or diluents. Liquid preparations can, for example, exist in 
the form of a sterile water-miscible solution. Besides the vitamin A acid amide, cap- 
sules can also contain a fillin g material or thickening agent Furthermore, there can 
also be present flavour-improving additives, as well as the substances usually used as 
preservatives, stabilising agent, moisture-retaining agents or emuMfiers. Salts for vary- 
ing me osmotic pressure, buffers or other additives can also be 

The carriers and diluents mentioned hereinbefore can consist of organic or in- 
organic substances; for example, of water, gelatin, lactose, starches, magnesium stear- 
ate, talc, gum arabic, polyalkylene glycols. A prerequisite is that all adjuvants used in 
the manufacture of the preparations are non-toxic 

For topical application, (the vitamin A acid amides of formula I can expediently 
be used in the form of ointments, tinctures, creams, solutions, lotions, sprays or sus- 
pensions. Ointments and creams, as well as solutions, are preferred. These preparations 
serving for topical application can be manufactured by mixirrg a vitamin A acid amide 
of formula I, as the active ingredient, with non-toxic, inert, solid or hquid car- 
riers suitable for topical treatment which are usual per se in such preparations. 

For topical application, there are expediently used about 1% to about 10%, pre- 
ferably about 2% to about 5% solutions and about 1% to about 10%, preferably 
about 2% to about 5%, ointments or creams. 

The vitamin A acid amides can also be used together with an antioxidant. Of 
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these, there especially come into consideration tocopherols, N-methyl-y-tocopheramine 
as as butylated hydroxyanisole, butylated hydcoxytohiene ^oxyqum. . 
Th* MiLhnr Examoles illustrate the process provided by the invention . 



60 parts by weight of ethylamine and 300 parts by volume of «^ 
stirred wMt ice-cooling under a nitrogen atmosphere and the acid chlonde from 30 
SatTbv weight of vitamin A add in 100 parts by volume of absolute ether is added 

Vminutes. The mixture grtxed at room «W« 
andfurther for 2 hours at reflux. Then the mixture is cooled, diluted with 1000 parte 
SvoCe of ether and washed four times with 100 parte by volume of preach 
timl X ether solution is dried over s*dium sufchate, the sdven t "JYJ^g 
and the residue is crystallized from a ^^/^ "™Pf ^7™ 
vitamin A add ethyl amide with a melting point of 137°— 138 C, A«_347 m/*, 

Example 2 

The following vitamin A add amides can be manufactured in a manner analogous 



Vitamin A add methyl amide 
m .p. 174°— 175°C; A»« 345 mu, E j 4n 1645 
Vitamin A add isopropyl amide 
m.p. 134°— 135°Cj*««345iiv»E 1 ^ 1515 
Vitamin A add butyl amide 
m.p. 92°— 93°C; A™* 347 mpi, eJ °4n 1430 
Vitamin A acid methyl propyl amide ^ 
m.p. 112°— 113 0 C;A mss 347m ft E}°4 1 1462 
Vitamin A add n-decyl amide 
m.p. 71°— 72°C; A fflI 347 m/x, f^n 1163 
Vitamin A acid ethanol amide ^ 
m.p. 138— 139°C;A 1B4s 347m,«,E }°4i 1475 
Vitamin A add phenyl amide 
m .p. i46°-147°Cj A mM 3«2 m* E 1450 
Vitamin A add diphenyl amide 
m.p. 116°— 117°C; A m « 368 mp, E J°4n 1130 
Vitamin A add benzyl amide 
m.p. 104°-105°C; A^ 350 mj«, E f^n 1220 
Vitamin A add 2^emylamino-ethyl amide 
m.p. 86°—87°Q )_ 347 in* E }°4n 
Vitamin A acid 2-methory-ethyl amide 

m.p.86°CiA OT «348imi,Ef4n 1352 

Example 3 

r A add diethvl amid 

described in I 
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Example 3 , „ . 

Vitamin A add diethyl amide is manufactured in a manner ^^ogous to that 
describedtaExample 1. For purification, the amide is chromatographed on 600 j of 
ESn ^Sactivity nigral) by means of bexane, j*^ "jj^yg 
Lough with hexane after a prefraction has been separated off. After removal of the 
solvent, vitamin A acid diethyl amide is obtained as an oil; A^ 340 m/t, E x ^ 1300. 
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Example 4 

The following -vitamin A acid amides can be manufactured in an analogous manner 
to mat described in Examples 1 and 3. 
Vitamin A acid d^n-buityl) amide 

Vitamin A acid di(«-decyl) amide 
A»« 337 mft E 775 

The following Examples illustrate pharmaceutical preparations containing the 
vitamin A acid amides provided by the invention : 

Example A 

A 2% ointment of the following composition is manufactured in the usual 

Vita min A acid ethyl amide 2.0 g 

Cetyl alcohol 2.4 g 

Lanolin 6.0 g 

White petroleum jelly 51.6 g 

Distilled water ad 100.0 g 

Example B 

A 2% solution of the following composition is manufactured in the usual manner: 

Vitamin A acid ethyl amide 2 g 

Rectified spirit (94%) 70 g 

Propylene glycol ad 100 ml 

Example C 

Soft gelatin capsules of the following composition are manufactured in the usual 

Vitamin A acid ethyl amide 20.0 mg 

Wax mixture 51.5 mg 

Vegetable oil 1O3.0 mg 

Sequestrene 0.5 mg 

WHAT WE CLAIM IS; — 

1) Vitamin A acid amides of the general formula 

wherein R and R 1 each represent an alkyl group containing from 1 to 10 carbon 
atoms [which may be substituted by a lower alkoxy group or a di(lower alkyl) 
amino group], a hydroxy-<Iower alkyl) group, the phenyl or the benzyl group. 

2) Vitamin A acid methyl amide. 

3) Vitamin A acid ethyl amide. 

4) Vitamin A acid wopropyl amide. 

5) Vitamin A acid butyl amide. 

6) Vitamin A acid n-decyl amide. 

7) Virtamin A acid ethanol amide. 

8) Vitamin A add 2-methoxy-ethyl amide. 

9) Vitamin A add 2-diethylamino-ethyl amide. 

10) Vitamin A add phenyl amide. 

11) Vitamin A add benzyl amide. 

12) Vitamin A add diethyl amide. 

13) Vitamin A add di(K-butyl) amide. 
1(4) Vitamin A add di(«-decyl) amide. 

15) Vitamin A add diphenyl amide. 

16) Vitamin A add methyl propyl amide. 
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17) A pharniaceutical prepaiation comprising a vitamin A acid amide as set 
faA U any one of claims 1*W indusive in association mm a compatible earner; 

A process for the manufacture of the vitamin A acid esters of touk I m 
claim 1, thS^ocess comprises reacting vitamin A add or a functional derivative 
thereof with an amine of the general formula 



[HorR] 

H— N< W) 
R 1 



wherein R and R 1 have the significance given in claim 1. ,^ a _ 

l^Aprocess according to claim 1«, wherein the reaction is earned out under an, 

^I^C^accotding -to claim 18 or claim 19, wherein an acid halide is used 

35 ^Tf^^E^T^ said acid halide is the acid duoride, 

22) A prS aecc*din| to any one of claims 18 to 21 inclusive, wherein an amine 
*^g£l£^Jtt herein ethyl amine is used as the amine of 
formuk IL accordin to claim 22, wherein methyl amine, wopropyl amine, 

hutyffint, SErf axnine, S etfaanol amine, 2-methoxy^ryl amme, Z^ytamnH 

amines fceozyiaiito or anto . 
* 7 2 mS according ito any one of claims 18 to 21 inclusive, wherein an amme 
«f formula H in which R is present and is identical with R 1 is used. 
^ ^ A r^IcSrdmg to claim 25, wherein.dietihyl amine di(«-butyl) amme, 
<\\tr, <\Jrv\\ amine or diohenvl amine is used as the amine off formula 11. 

( 27?A P^L acSrdTng to any one of claims 18 to 21 indus ive, wherein an amme 
of fomula II mwmehR is present and ^ f ™i a t in 

?ttA txrocess for the manufacture of the vitamin A acid amides of formula I m 



dm 1, substantially as hereinbefore described with reference to Examples ,1 to 4. 
29) Vitamin A add amides of formula I in claim 1, when manufactured by the 
nrocess claimed in any one of claims 18 to 28 indusive. 
r For the Applicants, 

CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24, Southampton Buildings, 
Chancery Lane, London, WC2A 1AZ. 

Printed for Her Majesty's Stationery Office by the Courier Press, I*ainfogton Spa, 1972. 
S by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 
which copies may be obtained. 



